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(54) ELECTRONIC DEVICE

(57) Provided is an electronic device including a dis-
play module, and an anti-reflection member disposed on
the display module and having an SCI reflectance in a
range of about 4% to about 7% with respect to light having
a wavelength in a range of about 350 nm to about 370
nm. The anti-reflection member includes a base layer, a
hard coating layer disposed on the base layer, a first op-
tical layer disposed on the hard coating layer and having
a first refractive index, and a second optical layer dis-
posed on the first optical layer and having a second re-
fractive index that is smaller than the first refractive index.
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Description

TECHNICAL FIELD

[0001] The disclosure herein relates to an electronic device including an anti-reflection member.

BACKGROUND ART

[0002] A display panel includes a transmissive display panel that selectively transmits the source light generated from
the light source and a light-emitting display panel that generates source light from the display panel itself. The display
panel may include different types of optical control patterns depending on the pixels to produce a color image. The light
control pattern can transmit only a partial wavelength range of the source light or change the color of the source light.
Some light control patterns may change the characteristics of the light without changing the color of the source light.

DISCLOSURE OF THE INVENTION

TECHNICAL PROBLEM

[0003] The disclosure provides an electronic device with improved display quality, including an anti-reflection member
having high reflectance with respect to short-wavelength light.

TECHNICAL SOLUTION

[0004] An embodiment of the disclosure provides an electronic device that may include: a display module; and an
anti-reflection member disposed on the display module, the anti-reflection member having a Specular Component In-
cluded (SCI) reflectance in a range of about 4% to about 7% with respect to light having a wavelength in a range of
about 350 nm to about 370 nm. The anti-reflection member may include a base layer, a hard coating layer disposed on
the base layer, a first optical layer disposed on the hard coating layer, the first optical layer having a first refractive index,
and a second optical layer disposed on the first optical layer, the second optical layer having a second refractive index
that is smaller than the first refractive index.
[0005] In an embodiment, a thickness of the first optical layer may be smaller than a thickness of the second optical layer.
[0006] In an embodiment, the first optical layer may have a thickness in a range of about 80 mm to about 90 mm, and
the second optical layer may have a thickness in a range of about 90 mm to about 100 mm.
[0007] In an embodiment, the first refractive index may be in a range of about 1.4 to about 1.7, and the second refractive
index may be in a range of about 1.0 to about 1.3.
[0008] In an embodiment, the sum of the thickness of the first optical layer and the thickness of the second optical
layer may be in a range of about 170 mm to about 190 mm.
[0009] In an embodiment, the anti-reflection member may have an SCI reflectance in a range of about 0% to about
0.3% with respect to light having a wavelength in a range of about 450 nm to about 470 nm.
[0010] In an embodiment, the anti-reflection member may have an SCI reflectance in a range of about 0% to about
0.2% with respect to light having a wavelength in a range of about 540 nm to about 560 nm.
[0011] In an embodiment, the anti-reflection member may have an SCI reflectance in a range of about 0% to about
0.6% with respect to light having a wavelength in a range of about 710 nm to about 730 nm.
[0012] In an embodiment, the first optical layer may include zirconium oxide (ZrOx).
[0013] In an embodiment, the second optical layer may include hollow silica.
[0014] In an embodiment of the disclosure, an electronic device may include: a base substrate; a circuit layer disposed
on the base substrate; a light-emitting element layer disposed on the circuit layer; an encapsulation layer disposed on
the light-emitting element layer; a light control layer including at least one light control member, the light control layer
disposed on the encapsulation layer and the at least one light control member containing quantum dots; a color filter
layer disposed on the light control layer; and an anti-reflection member disposed on the light control member, the anti-
reflection member having a Specular Component Included (SCI) reflectance in a range of about 4% to about 7% with
respect to light having a wavelength in a range of about 350 nm to about 370 nm. The anti-reflection member may include
a base layer, a hard coating layer disposed on the base layer, a first optical layer disposed on the hard coating layer,
the first optical layer having a first refractive index, and a second optical layer disposed on the first optical layer, the
second optical layer having a second refractive index that is smaller than the first refractive index.
[0015] In an embodiment, the first refractive index may be in a range of about 1.4 to about 1.7, and the second refractive
index may be in a range of about 1.0 to about 1.3.
[0016] In an embodiment, a thickness of the first optical layer may be smaller than a thickness of the second optical
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layer, the first optical layer may have the thickness in a range of about 80 mm to about 90 mm, and the second optical
layer may have the thickness in a range of about 90 mm to about 100 mm.
[0017] In an embodiment, the first optical layer may include zirconium oxide (ZrOx), and the second optical layer may
include hollow silica.
[0018] In an embodiment, the anti-reflection member may have an SCI reflectance in a range of about 0% to about
0.3% with respect to light having a wavelength in a range of about 450 nm to about 470 nm.
[0019] In an embodiment, the anti-reflection member may have an SCI reflectance in a range of about 0% to about
0.2% with respect to light having a wavelength in a range of about 540 nm to about 560 nm.
[0020] In an embodiment, the anti-reflection member may have an SCI reflectance in a range of about 0% to about
0.6% with respect to light having a wavelength in a range of about 710 nm to about 730 nm.
[0021] In an embodiment, the light-emitting element layer may include a first electrode, a hole transport region, a light-
emitting layer, an electron transport region, and a second electrode that are sequentially stacked each other.
[0022] In an embodiment, the light-emitting layer may emit blue light.
[0023] In an embodiment, the light control layer may include: a first light control member that converts the blue light
into red light; a second light control member that converts the blue light into green light; and a third light control member
that transmits the blue light.

ADVANTAGEOUS EFFECTS

[0024] The electronic device of an embodiment may have excellent display quality because the anti-reflection member
has a high reflectance with respect to short-wavelength light.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025]

FIG. 1 is a perspective view illustrating an electronic device according to an embodiment;
FIG. 2 is an exploded perspective view of an electronic device according to an embodiment;
FIG. 3 is a perspective view of a display device according to an embodiment;
FIG. 4 is a schematic cross-sectional view of a display device according to an embodiment;
FIG. 5 is a schematic cross-sectional view schematically illustrating a display device according to an embodiment;
FIG. 6 is a schematic cross-sectional view of an anti-reflection member according to an embodiment;
FIG. 7 is a schematic cross-sectional view of a display device according to an embodiment;
FIG. 8A is a graph showing the SCI reflectance of an anti-reflection member according to Example;
FIG. 8B is a graph showing the SCI reflectance of an anti-reflection member according to Comparative Example;
FIG. 9A is a graph showing the SCE reflectance of a display device including an anti-reflection member according
to Example;
FIG. 9B is a graph showing the SCE reflectance of a display device including an anti-reflection member according
to Comparative Example;
FIG. 10 is a graph showing an SCI reflectance of an anti-reflection member according to Example based on a
wavelength of light;
FIG. 11A is a graph showing an SCI reflectance of an anti-reflection member according to Example based on a
wavelength of light;
FIG. 11B is a graph showing an SCI reflectance of an anti-reflection member according to Comparative Example
based on a wavelength of light;
FIG. 12A is a graph showing an SCE reflectance based on a viewing angle in a display device including an anti-
reflection member according to Example; and
FIG. 12B is a graph showing an SCE reflectance based on a viewing angle in a display device including an anti-
reflection member according to Comparative Example.

MODE FOR CARRYING OUT THE INVENTION

[0026] It will be understood that when an element or layer is referred to as being "on", "connected to" or "coupled to"
another element or layer, it can be directly on, connected or coupled to the other element or layer or intervening elements
or layers may be present. In contrast, when an element is referred to as being "directly on," "directly connected to" or
"directly coupled to" another element or layer, there are no intervening elements or layers present.
[0027] Like reference numerals or symbols refer to like elements throughout. The thickness and the ratio and the
dimension of the element are exaggerated for effective description of the technical contents. In the specification and the
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claims, the term "and/or" is intended to include any combination of the terms "and" and "or" for the purpose of its meaning
and interpretation. For example, "A and/or B" may be understood to mean "A, B, or A and B." The terms "and" and "or"
may be used in the conjunctive or disjunctive sense and may be understood to be equivalent to "and/or."
[0028] It will be understood that, although the terms first, second, etc. may be used herein to describe various elements,
components, regions, layers and/or sections, these elements, components, regions, layers and/or sections should not
be limited by these terms. These terms are only used to distinguish one element, component, region, layer or section
from another region, layer or section. Thus, a first element, component, region, layer or section discussed below could
be termed a second element, component, region, layer or section without departing from the teachings of the disclosure.
[0029] Spatially relative terms, such as "beneath", "below", "lower", "above", "upper" and the like, may be used herein
for ease of description to describe one element or feature’s relationship to another element(s) or feature(s) as illustrated
in the figures. It will be understood that the spatially relative terms are intended to encompass different orientations of
the device in use or operation in addition to the orientation depicted in the figures.
[0030] It will be further understood that the terms "includes" and/or "including", when used in this specification, specify
the presence of stated features, integers, steps, operations, elements, and/or components, but do not preclude the
presence or addition of one or more other features, integers, steps, operations, elements, components, and/or groups
thereof.
[0031] Unless otherwise defined, all terms (including technical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to which this disclosure belongs. It will be further understood
that terms, such as those defined in commonly used dictionaries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.
[0032] Hereinafter, an electronic device according to an embodiment of the disclosure will be described with reference
to the accompanying drawings.
[0033] FIG. 1 is a perspective view illustrating an electronic device according to an embodiment. FIG. 2 is an exploded
perspective view of an electronic device according to an embodiment.
[0034] Referring to FIG. 1, an electronic device ED may display an image IM through a display surface IS. The display
surface IS may include a display region DA in which an image IM is displayed, and a non-display region NDA adjacent
to the display region DA. The non-display region NDA may be a region in which an image is not displayed.
[0035] The display region DA may have a rectangular shape. The non-display region NDA may surround the display
region DA. However, an embodiment of the disclosure is not limited thereto, and the shape of the display region DA and
the shape of the non-display region NDA may be relatively designed. The non-display region NDA may not exist on the
entire surface of the display device DD.
[0036] FIG. 1 illustrates a portable electronic apparatus as an electronic device ED. However, the electronic device
ED may be used in a large electronic device such as a television, a monitor, or an external billboard, and also a small-
and medium-sized electronic device such as a personal computer, a notebook computer, a personal digital terminal, a
car navigation unit, a game machine, a smartphone, a tablet, or a camera. These are presented only as examples, and
the electronic device EA may also be used in other electronic apparatuses without departing from the disclosure.
[0037] Referring to FIG. 2, an electronic device ED according to an embodiment may include a display device DD and
a window WM disposed on the display device DD. The display device DD may generate an image. The display device
DD will be described in detail later.
[0038] The window WM may include an optically transparent insulating material. The window WM may be flexible. For
example, the window WM may include a resin film such as polyimide, a resin substrate, or a thin-film glass substrate.
The image generated by the display device DD may be displayed on the electronic device ED through the window WM.
[0039] FIG. 3 is a perspective view of a display device according to an embodiment. FIG. 4 is a schematic cross-
sectional view of a display device according to an embodiment. FIG. 4 may be a schematic cross-sectional view taken
along line I-I’ of FIG. 3.
[0040] Referring to FIGS. 3 and 4, a display device DD according to an embodiment may include a display module
DM and an anti-reflection member AR disposed on the display module DM. The display device DD according to an
embodiment may further include a base substrate BL disposed between the display module DM and the anti-reflection
member AR.
[0041] The display module DM may include a display panel DP, a light control layer CCL, and a color filter layer CFL
that are sequentially stacked each other. The display panel DP may include a panel base layer BS, a circuit layer DP-
CL provided on the panel base layer BS, and a display element layer DP-ED. The display element layer DP-ED may
include pixel defining films PDL, light-emitting elements LED disposed between the pixel defining films PDL, and an
encapsulation layer TFE disposed on the light-emitting elements LED.
[0042] The panel base layer BS may be a member that provides a base surface on which the display element layer
DP-ED is disposed. The panel base layer BS may be a glass substrate, a metal substrate, a plastic substrate, or the
like. However, an embodiment of the disclosure is not limited thereto, and the panel base layer BS may be an inorganic
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layer, an organic layer, or a composite material layer.
[0043] In an embodiment, the circuit layer DP-CL may be disposed on the panel base layer BS, and may include
multiple transistors (not shown). The transistors (not shown) may each include a control electrode, an input electrode,
and an output electrode. For example, the circuit layer DP-CL may include a switching transistor and a driving transistor
for driving the light-emitting elements LED of the display element layer DP-ED.
[0044] Each of the light-emitting elements LED may include a first electrode EL1, a hole transport region HTR, a light-
emitting layer EML, an electron transport region ETR, and a second electrode EL2. The hole transport region HTR, the
light-emitting layer EML, the electron transport region ETR, and the second electrode EL2 may be provided as common
layers in all of the light-emitting elements LED. The light-emitting elements LED may emit first color light of a single
wavelength range. For example, the first color light emitted by the light-emitting elements LED may be blue light.
[0045] Unlike the configuration illustrated, the hole transport region HTR, the light-emitting layer EML, and the electron
transport region ETR may be provided by being patterned inside of the openings OH defined in the pixel defining films
PDL. For example, in an embodiment, the hole transport region HTR, the light-emitting layer EML, and the electron
transport region ETR of the light-emitting element LED may be provided by being patterned by an inkjet printing method.
In case that light-emitting layer EML is provided by patterning, each of the patterned light-emitting layers EML may emit
first color light having the same wavelength range. The first color light may be blue light.
[0046] The encapsulation layer TFE may cover the light-emitting elements LED. The encapsulation layer TFE may
seal the display element layer DP-ED. The encapsulation layer TFE may be a thin film encapsulation layer. The encap-
sulation layer TFE may be a single layer or a stack of multiple layers. The encapsulation layer TFE may include at least
one insulating layer. The encapsulation layer TFE according to an embodiment may include at least one inorganic film
(hereinafter, an inorganic encapsulation film). The encapsulation layer TFE according to an embodiment may include
at least one organic film (hereinafter, an organic encapsulation film) and at least one inorganic encapsulation film.
[0047] The inorganic encapsulation film may protect the display element layer DP-ED from moisture or oxygen, and
the organic encapsulation film may protect the display device layer DP-ED from foreign substances such as dust particles.
The inorganic encapsulation film may include silicon nitride, silicon oxynitride, silicon oxide, titanium oxide, aluminum
oxide, or the like, but is not particularly limited thereto. The organic encapsulation film may include an acrylic compound,
an epoxy-based compound, or the like. The organic encapsulation film may include a photopolymerizable organic ma-
terial, but is not particularly limited.
[0048] The encapsulation layer TFE may be disposed on the second electrode EL2, and may be disposed to fill the
openings OH.
[0049] The light control layer CCL may be disposed on the display panel DP. The light control layer CCL may include
a light converter. The light converter may be a quantum dot, a phosphor, or the like. The light converter may wavelength-
convert the provided light and emit the wavelength-converted light. For example, the light control layer CCL may be a
layer including a quantum dot or a layer including a phosphor.
[0050] The light control layer CCL may include multiple light control members CCP1, CCP2, and CCP3. The light
control members CCP1, CCP2, and CCP3 may be separated from each other.
[0051] Referring to FIG. 4, partition patterns BMP may be disposed between the separated light control members
CCP1, CCP2 and CCP3, but an embodiment of the disclosure is not limited thereto. FIG. 4 illustrates that the partition
patterns BMP do not overlap the light control members CCP1, CCP2 and CCP3, but the edges of the light control
members CCP1, CCP2 and CCP3 may at least partially overlap the partition patterns BMP.
[0052] The light control layer CCL may include a first light control member CCP1 including a first quantum dot QD that
converts first color light provided from the light-emitting element ED into second color light, a second light control member
CCP2 including a second quantum dot QD2 that converts first color light into third color light, and a third light control
member CCP3 that transmits the first color light.
[0053] In an embodiment, the first light control member CCP1 may provide red light which may be the second color
light, and the second light control member CCP2 may provide green light which may be the third color light. The third
light control member CCP3 may transmit blue light which may be the first color light provided from the light-emitting
element ED. For example, the first quantum dot QD1 may be a red quantum dot, and the second quantum dot QD2 may
be a green quantum dot.
[0054] A core of each of the first quantum dot QD1 and the second quantum dot QD2 may be selected from a II-VI
group compound, a III-VI group compound, a I-III-VI group compound, a III-V group compound, a III-II-V group compound,
a I IV-VI group compound, a IV group element, a IV group compound, and combinations thereof.
[0055] The group II-VI compound may be selected from the group of: a binary compound selected from the group of
CdSe, CdTe, CdS, ZnS, ZnSe, ZnTe, ZnO, HgS, HgSe, HgTe, MgSe, MgS, and a mixture thereof; a ternary compound
selected from the group of AgInS, CdSeS, CdSeTe, CdSTe, ZnSeS, ZnSeTe, ZnSTe, HgSeS, HgSeTe, HgSTe, CdZnS,
CdZnSe, CdZnTe, CdHgS, CdHgSe, CdHgTe, HgZnS, HgZnSe, HgZnTe, MgZnSe, MgZnS, and a mixture thereof; and
a quaternary compound selected from the group of HgZnTeS, CdZnSeS, CdZnSeTe, CdZnSTe, CdHgSeS, CdHgSeTe,
CdHgSTe, HgZnSeS, HgZnSeTe, HgZnSTe, and a mixture thereof.
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[0056] The III-VI group compound may include a binary compound such as In2S3 and In2Se3, a ternary compound
such as InGaS3 and InGaSe3, or any combination thereof.
[0057] The I-III-VI group compound may be selected from the group of a ternary compound selected from the group
of AgInS, AgInS2, CuInS, CuInS2, AgGaS2, CuGaS2 CuGaO2, AgGaO2, AgAlO2 and mixtures thereof, and a quaternary
compound such as AgInGaS2 and CuInGaS2, or the like.
[0058] The group III-V compound may be selected from the group of: a binary compound selected from the group of
GaN, GaP, GaAs, GaSb, AlN, AlP, AlAs, AlSb, InN, InP, InAs, InSb, and a mixture thereof; a ternary compound selected
from the group of GaNP, GaNAs, GaNSb, GaPAs, GaPSb, AlNP, AlNAs, AlNSb, AlPAs, AlPSb, InGaP, InAlP, InNP,
InNAs, InNSb, InPAs, InPSb, and a mixture thereof; and a quaternary compound selected from the group of GaAlNP,
GaAlNAs, GaAlNSb, GaAlPAs, GaAlPSb, GaInNP, GaInNAs, GaInNSb, GaInPAs, GaInPSb, InAlNP, InAlNAs, InAlNSb,
InAlPAs, InAlPSb, and a mixture thereof. The group III-V compound may further include a group II metal. For example,
InZnP or the like may be selected as the group III-II-V compound.
[0059] The group IV-VI compound may be selected from the group of: a binary compound selected from the group of
SnS, SnSe, SnTe, PbS, PbSe, PbTe, and a mixture thereof; a ternary compound selected from the group of SnSeS,
SnSeTe, SnSTe, PbSeS, PbSeTe, PbSTe, SnPbS, SnPbSe, SnPbTe, and a mixture thereof; and a quaternary compound
selected from the group of SnPbSSe, SnPbSeTe, SnPbSTe, and a mixture thereof. The group IV element may be
selected from the group of Si, Ge, and a mixture thereof. The group IV compound may be a binary compound selected
from the group of SiC, SiGe, and a mixture thereof.
[0060] The binary compound, the ternary compound, or the quaternary compound may be present in the particle with
a uniform concentration, or may be present in the same particle with partially different concentration distributions. The
binary compound, the ternary compound, or the quaternary compound may have a core or shell structure in which one
quantum dot surrounds another quantum dot. The core or shell structure may have a concentration gradient in which
the concentration of an element presents in the shell decreases toward the center thereof.
[0061] In embodiments, the first quantum dot QD1 and the second quantum dot QD2 may each have a core-shell
structure that includes a core having the above-described nanocrystals and a shell surrounding the core. The shells of
the first quantum dot QD1 and the second quantum dot QD2 may serve as a protective layer for maintaining semiconductor
properties by preventing chemical modification of the cores of the first quantum dot QD1 and the second quantum dot
QD2, and/or serve as a charging layer for imparting electrophoretic properties to the quantum dot. The shell of each of
the first quantum dot QD1 and the second quantum dot QD2 may have a single layer or multilayer. The shell of the
quantum dot may include a metal or non-metal oxide, a semiconductor compound, or combinations thereof.
[0062] For example, the metal or non-metal oxide may include a binary compound such as SiO2, Al2O3, TiO2, ZnO,
MnO, Mn2O3, Mn3O4, CuO, FeO, Fe2O3, Fe3O4, CoO, Co3O4 and NiO, or a ternary compound such as MgAl2O4,
CoFe2O4, NiFe2O4 and CoMn2O4, but an embodiment of the disclosure is not limited thereto.
[0063] The semiconductor compound may include CdS, CdSe, CdTe, ZnS, ZnSe, ZnTe, ZnSeS, ZnTeS, GaAs, GaP,
GaSb, HgS, HgSe, HgTe, InAs, InP, InGaP, InSb, AlAs, AlP, AlSb, etc., but an embodiment of the disclosure is not
limited thereto.
[0064] The first quantum dot QD1 and the second quantum dot QD2 may have a full width of half maximum (FWHM)
of emission wavelength spectrum of about 45 nm or less, about 40 nm or less, or about 30 nm or less, and within this
range, color purity or color reproducibility may be improved. Light emitted through the first quantum dot QD1 and the
second quantum dot QD2 may be emitted in all directions, so that wide viewing angle characteristics may be improved.
[0065] The shape of the first quantum dot QD1 and the second quantum dot QD2 is not particularly limited to a shape
commonly used in the field, but the quantum dot may have a shape such as a spherical shape, a pyramidal shape, a
multi-arm shape, or a cubic nanoparticle, a nanotube, a nanowire, a nanofiber, and a nanoplatelet particle.
[0066] The light control layer CCL may further include a scatterer SP. The first light control member CCP1 may include
the first quantum dot QD1 and the scatterer SP, the second light control member CCP2 may include the second quantum
dot QD2 and the scatterer SP, and the third light control member CCP3 may not include a quantum dot but may include
the scatterer SP.
[0067] The scatterer SP may be an inorganic particle. For example, the scatterer SP may include at least one of TiO2,
ZnO, Al2O3, SiO2, and hollow silica, or may be a mixture of two or more materials selected from TiO2, ZnO, Al2O3, SiO2,
and hollow silica.
[0068] The first light control member CCP1, the second light control member CCP2, and the third light control member
CCP3 may respectively include base resins BR1, BR2 and BR3 for dispersing the quantum dots QD1 and QD2 and the
scatterer SP. In an embodiment, the first light control member CCP1 may include the first quantum dot QD1 and the
scatterer SP which are dispersed in the first base resin BR1, the second light control member CCP2 may include the
second quantum dot QD2 and the scatterer SP which are dispersed in the second base resin BR2, and the third light
control member CCP3 may include the scatterer SP which is dispersed in the third base resin BR3. The base resins
BR1, BR2 and BR3 may be mediums in which the quantum dots QD1 and QD2 and the scatterer SP are dispersed, and
may be formed of various resin compositions which may be generally referred to as a binder. For example, the base
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resins BR1, BR2 and BR3 may be acrylic resins, urethane-based resins, silicone-based resins, or epoxy-based resins,
etc. The base resins BR1, BR2 and BR3 may be transparent resins. In an embodiment, the first base resin BR1, the
second base resin BR2, and the third base resin BR3 may be the same as or different from each other.
[0069] The light control layer CCL may include a barrier layer BFL1. The barrier layer BFL1 may serve to block the
moisture and/or oxygen (hereinafter, referred to as "moisture or oxygen"). The barrier layer BFL1 may be disposed on
the light control members CCP1, CCP2 and CCP3 to block the light control members CCP1, CCP2 and CCP3 from
being exposed to moisture or oxygen. The barrier layer BFL1 may cover the light control members CCP1, CCP2 and
CCP3. The barrier layer BFL2 may also be provided between the light control members CCP1, CCP2 and CCP3 and
the color filter layer CFL.
[0070] The barrier layers BFL1 and BFL2 may include at least one inorganic layer. For example, the barrier layers
BFL1 and BFL2 may be formed by including an inorganic material. For example, the barrier layers BFL1 and BFL2 may
include silicon nitride, aluminum nitride, zirconium nitride, titanium nitride, hafnium nitride, tantalum nitride, silicon oxide,
aluminum oxide, titanium oxide, tin oxide, cerium oxide, or silicon oxynitride, or may include a metal thin film with sufficient
light transmittance. The barrier layers BFL1 and BFL2 may further include an organic film. The barrier layers BFL1 and
BFL2 may be formed of a single layer or multiple layers.
[0071] In the display device DD according to an embodiment, the color filter layer CFL may be disposed on the light
control layer CCL. For example, the color filter layer CFL may be disposed directly on the light control layer CCL. The
barrier layer BFL2 may be omitted.
[0072] A low refractive layer LRL may be disposed between the light control layer CCL and the color filter layer CFL.
The low refractive layer LRL may have a lower refractive index than the color filter layer CFL and the light control layer
CCL which are adjacent to the low refractive layer LRL. The low refractive layer LRL may totally reflect portion of blue
light which is emitted from the light control layer CCL toward the color filter layer CFL, and make the portion of blue light
re-incident onto the light control layer CCL. The blue light may be light emitted from the light-emitting element ED. The
portion of the blue light may be re-incident onto the first light control member CCP1 or the second light control member
CCP2 which is included in the light control layer CCL. As described above, the first light control member CCP1 may
convert the re-incident blue light to red light, and the second light control member CCP2 may convert the re-incident
blue light to green light. The light efficiency of the display device DD may be improved through such recirculation of light.
[0073] The color filter layer CFL may include a first filter CF-1, a second filter CF-2, and a third filter CF-3. The first
filter CF-1 may transmit the second color light, and the second filter CF-2 may transmit the third color light, and the third
filter CF-3 may transmit the first color light. For example, the first filter CF-1 may be a red filter, the second filter CF-2
may be a green filter, and the third filter CF-3 may be a blue filter.
[0074] The first filter CF-1 may be provided in a red light-emitting region PXA-R and the non-light-emitting region
NPXA, and the second filter CF-2 may be provided in a green light-emitting region PXA-G and the non-light-emitting
region NPXA. The third filter CF-3 may be provided in a blue light-emitting region PXA-B and the non-light-emitting
region NPXA. In the non-light-emitting region NPXA, at least two filters among the first to third filters CF-1, CF-2, and
CF-3 may overlap each other. For example, in the non-light-emitting region NPXA, all of the first to third filters CF-1,
CF-2, and CF-3 may overlap. However, an embodiment of the disclosure is not limited thereto, and the first to third filters
may not be provided in the non-light-emitting region, and a black matrix including an organic insulating material or
inorganic insulating material may be provided in the non-light-emitting region.
[0075] Each of the first to third filters CF-1, CF-2, and CF-3 may include a polymer photosensitive resin and a pigment
or dye. However, an embodiment of the disclosure is not limited thereto, and the third filter CF-3 may not include a
pigment or dye. The third filter CF-3 may be transparent. The first filter CF-1 and the second filter CF-2 may be yellow
filters. The first filter CF-1 and the second filter CF-2 may be not separated from each other and may be integral each
other. A base substrate BL may be disposed on the color filter layer CFL. The base substrate BL may be a member that
provides a base surface on which the color filter layer CFL, the light control layer CCL, and the like are disposed. The
base substrate BL may be a glass substrate, a metal substrate, a plastic substrate, or the like. However, an embodiment
of the disclosure is not limited thereto, and the base substrate BL may be an inorganic layer, an organic layer, or a
composite material layer. Unlike the configuration illustrated, the base substrate BL may be omitted in an embodiment.
[0076] The display device DD may include a non-light-emitting region NPXA and light-emitting regions PXA-R, PXA-
G, and PXA-B. The light-emitting regions PXA-R, PXA-G, and PXA-B may be respectively regions that emit the first to
third color light obtained by converting, through the light control layer CCL, the first color light generated by each of the
light-emitting elements LED. The light-emitting regions PXA-R, PXA-G, and PXA-B may be spaced apart from each
other on a plane.
[0077] The light-emitting regions PXA-R, PXA-G, and PXA-B may be divided by the pixel defining films PDL. The non-
light-emitting regions NPXA may be located between neighboring light-emitting regions PXA-B, PXA-G, and PXA-R,
and may correspond to the pixel defining films PDL. In the specification, the light-emitting regions PXA-B, PXA-G, and
PXA-R may respectively correspond to pixels. The pixel defining films PDL may divide the light-emitting elements LED.
[0078] The light-emitting regions PXA-R, PXA-G, and PXA-B may be classified into multiple groups according to the
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color of light provided by the light control members CCP1, CCP2, and CCP3. Specifically, the light-emitting regions PXA-
R, PXA-G, and PXA-B may be classified into multiple groups according to the color of the first to third color light obtained
by converting the first color light provided from the light-emitting layer EML while passing through the light control
members CCP1, CCP2, and CCP3. In the display device DD according to an embodiment illustrated in FIGS. 3 and 4,
three light-emitting regions PXA-R, PXA-G, and PXA-B respectively emitting red light, green light, and blue light are
illustrated. For example, the display device DD according to an embodiment may include a red light-emitting region PXA-
R, a green light-emitting region PXA-G, and a blue light-emitting region PXA-B that are distinct from each other.
[0079] The light-emitting regions PXA-R, PXA-G, and PXA-B in the display device DD according to an embodiment
may be arranged in a stripe shape. Referring to FIG. 3, multiple red light-emitting regions PXA-R, multiple green light-
emitting regions PXA-G, and multiple blue light-emitting regions PXA-B may be each aligned along the second direction
axis DR2. The light-emitting regions may be alternately arranged in the order of the red light-emitting region PXA-R, the
green light-emitting region PXA-G, and the blue light-emitting region PXA-B along the first direction axis DR1.
[0080] FIGS. 3 and 4 illustrate that areas of the light-emitting regions PXA-R, PXA-G, and PXA-B are all similar, but
an embodiment of the disclosure is not limited thereto. For example, the areas of the light-emitting regions PXA-R, PXA-
G, and PXA-B may be different from each other depending on the wavelength range of the emitted light. The areas of
the light-emitting regions PXA-R, PXA-G, and PXA-B may mean areas as viewed on a plane defined by the first direction
axis DR1 and the second direction axis DR2.
[0081] An arrangement of the light-emitting regions PXA-R, PXA-G, and PXA-B is not limited to that illustrated in FIG.
3, and an order, in which the red light-emitting region PXA-R, the green light-emitting region PXA-G, and the blue light-
emitting region PXA-B are arranged, may be provided in various combinations according to the characteristics of display
quality required for the display device DD. For example, the arrangement of the light-emitting regions PXA-R, PXA-G,
and PXA-B may be a PENTILE® arrangement or diamond arrangement form.
[0082] The areas of the light-emitting regions PXA-R, PXA-G, and PXA-B may be different from each other. For
example, in an embodiment, the area of the green light-emitting region PXA-G may be smaller than the area of the blue
light-emitting region PXA-B, but an embodiment of the disclosure is not limited thereto.
[0083] The anti-reflection member AR may be a layer having low reflectance to block external light. The anti-reflection
member AR may include multiple layers having different refractive indices, and thus block external light through destructive
interference. The anti-reflection member AR will be described later in more detail.
[0084] FIG. 5 is a schematic cross-sectional view schematically illustrating a display device according to an embodi-
ment. FIG. 6 is a schematic cross-sectional view of an anti-reflection member according to an embodiment.
[0085] Referring to FIGS. 5 and 6, the anti-reflection member AR may include a base layer TAC, a hard coating layer
HC, a first optical layer HR, and a second optical layer LR. The anti-reflection member AR may be directly disposed on
top of the display module DM. However, an embodiment of the disclosure is not limited thereto, and an adhesive layer
(not shown) may be disposed between the anti-reflection member AR and the display module DM.
[0086] Referring to FIG. 5, first light L1-1 may be external light incident from the anti-reflection member AR toward the
display module DM. The first light L1-1 may be partially reflected from the surface of the anti-reflection member AR, and
the remainder of the first light L1-1 may transmit the anti-reflection member AR. In case that the amount of second light
L1-2 which is partially reflected from the surface of the anti-reflection member AR is controlled, the amount of third light
L1-3 which is transmitted through the anti-reflection member AR and reflected from the surface of the display module
DM may be controlled. The color, viewed by a user, of the reflected light incident on and reflected by the display device
DD may be determined by a ratio of the amount of the second light L1-2 and the amount of the third light L1-3. For example,
the color of the reflected light viewed by the user may be determined by the SCE (Specular Component Excluded)
reflected light of the display module DM.
[0087] The anti-reflection member AR may have a Specular Component Included (SCI) reflectance of about 4% to
about 7% with respect to light having a wavelength of about 350 nm or more and less than about 370 nm. As the SCI
reflectance of the anti-reflection member AR with respect to light having a wavelength of about 350 nm or more and less
than about 370 nm is greater, light, of the first light L1-1, having a wavelength of about 350 nm or more and less than
about 370 nm may have a greater proportion reflected by the anti-reflection member AR via the same path as the second
light L1-2, and a smaller proportion transmitted through the anti-reflection member AR and incident on the display module
DM via the same path as the third light L1-3. As a result, the amount of light having a wavelength of about 350 nm or
more and less than about 370 nm reflected from the display module DM may be reduced.
[0088] In case that the anti-reflection member AR has an SCI reflectance of about 4% to about 7% with respect to
light having a wavelength of about 350 nm or more and less than about 370 nm, the color of the reflected light viewed
by the user in a state in which the power of the display device DD is turned off may be neutral black. In case that the
color of the reflected light viewed by the user in a state in which the power of the display device DD is turned off is neutral
black, the interference of the reflected light on an image generated in case that the power of the display device DD is
turned on may be reduced, and thus the display quality of the display device DD may be improved.
[0089] The anti-reflection member AR may have an SCI reflectance of about 0% to about 0.3% with respect to light
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having a wavelength of about 450 nm to about 470 nm. In case that the SCI reflectance of the anti-reflection member
AR with respect to light having a wavelength of about 450 nm to about 470 nm exceeds about 0.3%, the color of the
reflected light viewed by a user in case that the power of the display device DD is turned off may not be realized as
neutral black, and thus the display quality of the display device DD may be deteriorated.
[0090] The anti-reflection member AR may have an SCI reflectance of about 0% to about 0.2% with respect to light
having a wavelength of about 540 nm to about 560 nm. In case that the SCI reflectance of the anti-reflection member
AR with respect to light having a wavelength of 540 nm to about 560 nm exceeds about 0.2%, the anti-reflection function
of the anti-reflection member AR may be weakened.
[0091] The anti-reflection member AR may have an SCI reflectance of about 0% to about 0.6% with respect to light
having a wavelength of about 710 nm to about 730 nm. In case that the SCI reflectance of the anti-reflection member
AR with respect to light having a wavelength of about 710 nm to about 730 nm is about 0% to about 0.6%, it is possible
to improve a phenomenon in which the reflected light is viewed as reddish by the user in a power-off state of the display
device DD in case that the user sees the display device DD at a viewing angle AG of about 10 to about 60 degrees.
[0092] Referring to FIG. 6, the base layer TAC may be disposed adjacent to the display module DM. The base layer
TAC may include an organic material having high strength and excellent planarization characteristics. For example, the
base layer TAC may include triacetylcellulose. The base layer TAC may be disposed on the display module DM to
provide a flat top surface.
[0093] The hard coating layer HC may be disposed on the base layer TAC. The hard coating layer HC may provide
durability to the anti-reflection member AR. The hard coating layer HC may have a refractive index of about 1.3 to about 1.6.
[0094] The first optical layer HR may be disposed on the hard coating layer HC. The first refractive index of the first
optical layer HR may be greater than the second refractive index of the second optical layer LR. The first optical layer
HR may include a metal oxide. For example, the first optical layer HR may include zirconium oxide (ZrOx). However, an
embodiment of the disclosure is not limited thereto, and any materials having the first refractive index greater than the
second refractive index may be used without limitation for the material of the first optical layer HR.
[0095] The second optical layer LR may be disposed on the first optical layer HR. The second refractive index of the
second optical layer LR may be smaller than the first refractive index of the first optical layer HR. The second optical
layer LR and the first optical layer HR may include different materials. The second optical layer LR may include a material
having a lower refractive index than that of the first optical layer HR.
[0096] The second optical layer LR may include a base portion BP and inorganic particles HP dispersed in the base
portion BP. The base portion BP may include an organic material that may be cured. For example, the base portion BP
may be formed of a silicone resin. However, an embodiment of the disclosure is not limited thereto.
[0097] The inorganic particles HP may include hollow silica. The hollow silica may have a spherical shape. The size
of the hollow silica may be uniform. However, an embodiment of the disclosure is not limited thereto. For example, the
size of the hollow silica may be non-uniform. The average diameter of the hollow silica may be about 15 mm to about
45 mm. In case that the average diameter of the hollow silica is less than 15 about mm, anti-reflection characteristics
may be weakened, and in case that the average diameter of the hollow silica exceeds about 45 mm, transmittance
characteristics may be weakened.
[0098] The first optical layer HR may have a refractive index of about 1.4 to about 1.7. The second optical layer LR
may have a refractive index of about 1.0 to about 1.3. The first optical layer HR may have a thickness T1 of about 80
mm to about 90 mm. The second optical layer LR may have a thickness T2 of about 90 mm to about 100 mm. In case
that the first optical layer HR has a refractive index of about 1.4 to 1.7, the second optical layer LR has a refractive index
of about 1.0 to about 1.3, the first optical layer HR has a thickness T1 of about 80 mm to about 90 mm, and the second
optical layer LR has a thickness T2 of about 90 mm to about 100 mm, the reflected light may be viewed by the user as
neutral black.
[0099] The sum of the thickness T1 of the first optical layer HR and the thickness T2 of the second optical layer LR
may be about 190 mm or less. In case that the sum of the thickness T1 of the first optical layer HR and the thickness T2
of the second optical layer LR exceeds about 190 mm or more, the SCI reflectance of the anti-reflection member with
respect to light of about 540 nm to about 560 nm may increase, and the anti-reflection function of the anti-reflection
member AR may be weakened.
[0100] In the anti-reflection member AR according to an embodiment, the reflectance of the anti-reflection member
AR may be controlled by setting the thickness T1 of the first optical layer HR and the thickness T2 of the second optical
layer LR to be greater than the thickness of a typical anti-reflection member. For example, in the anti-reflection member
AR according to an embodiment, the thickness T1 of the first optical layer HR may be controlled to be about 10% greater
than the thickness of a typical first optical layer, and the thickness T2 of the second optical layer LR may be controlled
to be about 9% greater than the thickness of a typical second optical layer. In the anti-reflection member AR according
to an embodiment, by controlling the thickness T1 of the first optical layer HR and the thickness T2 of the second optical
layer LR to be longer, the anti-reflection member may have high SCI reflectance with respect to blue light and low SCI
reflectance with respect to green light. In case that the anti-reflection member AR has high SCI reflectance with respect
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to blue light, the amount of blue light that is transmitted through the anti-reflection member AR and incident on the display
module DM may decrease, and thus the amount of blue light reflected from the display module DM may decrease. In
case that the anti-reflection member AR has low SCI reflectance with respect to the green light, the amount of green
light reflected from the anti-reflection member AR may decrease. Accordingly, the color of the reflected light viewed by
the user in a power-off state of the display device DD may be exhibited as neutral black by controlling the reflectance
of light in different wavelength ranges.
[0101] FIG. 7 is a cross-sectional view of a display device according to an embodiment. Hereinafter, in the description
of the display device according to an embodiment illustrated in FIG. 7, duplicate description made with reference to
FIGS. 1 to 6 will not be presented again, and description will be made focusing on differences.
[0102] A display device DD-1 according to an embodiment illustrated in FIG. 7 is different from the display device DD
of FIG. 4 in that the base substrate BL is not included and a color filter layer CFL-1 is directly disposed on the light control
layer CCL.
[0103] Referring to FIG. 7, in the display device DD-1 according to an embodiment, the color filter layer CFL-1 may
be directly disposed on the light control layer CCL. The color filter layer CFL-1 may include a first filter CF1, a second
filter CF2, and a third filter CF3. The color filter layer CFL-1 may not include a light blocking portion BM (FIG. 4). The
anti-reflection member AR may be directly disposed on the color filter layer CFL-1. For example, the anti-reflection
member AR may be directly disposed on the display module DM that does not include the base substrate BL (FIG. 4).
The light control layer CCL, the color filter layer CFL-1, and the anti-reflection member AR may be formed through a
continuous process.
[0104] FIG. 8A is a graph showing the SCI reflectance of an anti-reflection member according to Example. FIG. 8B is
a graph showing the SCI reflectance of an anti-reflection member according to Comparative Example. FIG. 9A is a graph
showing the SCE reflectance of a display device including an anti-reflection member according to Example. FIG. 9B is
a graph showing the SCE reflectance of a display device including an anti-reflection member according to Comparative
Example. The SCI reflectance of the anti-reflection member shown in FIGS. 8A and 8B was measured after the anti-
reflection member AR (FIG. 6) described in FIG. 6 was disposed on a black plate. The SCE reflectance of the display
device shown in FIGS. 9A and 9B was obtained by measuring the SCE reflectance of the display device DD described
in FIG. 4. The anti-reflection members according to Examples described in FIGS. 8A and 9A each have an SCI reflectance
of about 4% to about 7% with respect to light having a wavelength of about 350 nm to about 370 nm. The anti-reflection
members according to Comparative Examples described in FIGS. 8B and 9B have the same structure as that of Example,
except that the SCI reflectance is less than about 4% with respect to light having a wavelength of about 350 nm to about
370 nm.
[0105] Referring to FIGS. 8A and 8B, it may be seen that the anti-reflection member of Example has a higher SCI
reflectance with respect to light having a wavelength of about 350 nm to about 370 nm than the anti-reflection member
of Comparative Example. Referring to FIGS. 9A and 9B, it may be seen that the display device of Example has a higher
SCE reflectance with respect to light having a wavelength of about 350 nm to about 370 nm than the display device of
Comparative Example.
[0106] In Table 1, SCE color coordinates of reflected light of each of the display device of Example (DD, FIG. 5) and
the display device of Comparative Example were measured and shown. The SCE color coordinates of the reflected light
of the display devices were obtained by measuring the SCE color coordinates of the reflected light in a power-off state
of the display device.

[0107] As the SCE color coordinates are closer to X=0.310, Y=0.330, the reflected light may be viewed, by the user,
as being closer to neutral black. Referring to Table 1, the SCE color coordinates of Example are X=0.305 and Y=0.284,
and the SCE color coordinates of Comparative Example are X=0.288, Y=0.246. Accordingly, the reflected light of the
display device DD (FIG. 4) according to Example may be viewed by the user as being closer to neutral black as compared
to the reflected light from the display device of Comparative Example.
[0108] FIG. 10 is a graph showing an SCI reflectance of an anti-reflection member according to Example based on a
wavelength of light.
[0109] Referring to FIG. 10, the SCI reflectance of each of the anti-reflection members (AR, FIG. 5) according to
Examples 1 to 6 based on the wavelength of light were shown on the graph. The anti-reflection members AR (FIG. 5)
of Examples 1 to 6 all have different SCI reflectances within a range of about 4% to about 7% with respect to light having

[Table 1]

Division Example Comparative Example

SCE color coordinate

X 0.305 0.288

Y 0.284 0.246
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a wavelength of about 350 nm to about 370 nm. The anti-reflection members according to Examples 1 to 6 have lower
values of SCI reflectance in a descending order with respect to light having a wavelength of about 350 nm to about 370
nm. In the display device DD (FIG. 5) including the anti-reflection members AR (FIG. 5) of Examples 1 to 6, the ratio
(hereinafter, SCI reflectance of display module) of the third light L1-3 to the first light L1-1 incident on the display device
DD (FIG. 5), and the SCE color coordinates of the reflected light are shown in Table 2.

[0110] Referring to Table 2, it may be seen that as the SCI reflectance of the anti-reflection member AR (FIG. 5) with
respect to light having a wavelength of about 350 nm to about 370 nm decreases, the SCI reflectance of the display
module DM (FIG. 5) with respect to light having a wavelength of about 350 nm to about 370 nm increases. This is
considered to be caused by the fact that in case that the amount of the second light L1-2 reflected from the anti-reflection
member AR (FIG. 5) increases, the amount of light incident on the display module DM (FIG. 5) decreases, and thus the
amount of the third light L1-3 reflected from the display module DM (FIG. 5) decreases. Accordingly, by controlling the
SCI reflectance of the anti-reflection member AR (FIG. 5) with respect to light having a wavelength of about 350 nm to
about 370 nm, the SCI reflectance of the display module DM (FIG. 5) with respect to light having a wavelength of about
350 nm to about 370 nm may be controlled.
[0111] It may be seen that as the SCI reflectance of the anti-reflection member AR (FIG. 5) with respect to light having
a wavelength of about 350 nm to about 370 nm increases, each of the X value and the Y value of the SCE color
coordinates increases. Accordingly, it may be seen that the SCE color coordinates value may be controlled by adjusting
the SCI reflectance of the anti-reflection member AR (FIG. 5) with respect to light having a wavelength of about 350 nm
to about 370 nm.
[0112] FIG. 11A is a graph showing an SCI reflectance of an anti-reflection member according to Example based on
a wavelength of light. FIG. 11B is a graph showing an SCI reflectance of an anti-reflection member according to Com-
parative Example based on a wavelength of light. FIG. 12A is a graph showing an SCE reflectance based on a wavelength
of light in a display device including an anti-reflection member according to Example. FIG. 12B is a graph showing an
SCE reflectance based on a wavelength of light in a display device including an anti-reflection member according to
Comparative Example. The SCI reflectance of each of the anti-reflection members shown in FIGS. 11A and 11B was
measured after the anti-reflection member AR (FIG. 6) described in FIG. 6 was disposed on a black plate. The SCI
reflectance of each of the display devices shown in FIGS. 12A and 12B was obtained by measuring the SCE reflectance
of the display device DD described in FIG. 5. The anti-reflection members according to Examples described in FIGS.
11A and 12A each have an SCI reflectance of about 0.6% or less with respect to light having a wavelength of about 710
nm to about 730 nm. The anti-reflection members according to Comparative Examples described in FIGS. 11B and 12B
have the same structure as that of Example, except that the SCI reflectance with respect to light having a wavelength
of about 710 nm to about 730 nm exceeds about 0.6%.
[0113] Referring to FIGS. 11A and 11B, it may be seen that the anti-reflection member AR (FIG. 5) of Example has
a smaller SCI reflectance with respect to light having a wavelength of about 710 nm to about 730 nm than the anti-
reflection member of Comparative Example.
[0114] Referring to FIGS. 12A, and 5, in Examples 7 to 12, shown are the SCE reflectance of the display device DD
at a position where the viewing angle AG (FIG. 5) of the display device DD is 60 degrees, 50 degrees, 40 degrees, 30
degrees, 20 degrees, and 10 degrees. Referring to FIG. 12B, in Comparative Examples 1 to 6, shown are the SCE
reflectance for reflected light at a position where the viewing angle AG (FIG. 5) is 60 degrees, 50 degrees, 30 degrees,
20 degrees, and 10 degrees.
[0115] In FIGS. 12A and 12B, comparing Examples 7 to 12 with Comparative Examples 1 to 6 respectively, it may be
seen that Examples 7 to 12 have a smaller SCE reflectance with respect to light having a wavelength of about 710 nm

[Table 2]

Division SCI reflectance of display module SCE color 
coordinate

X Y

Example 1 1.00 0.318 0.327

Example 2 0.99 0.315 0.321

Example 3 0.97 0.309 0.312

Example 4 0.94 0.300 0.301

Example 5 0.95 0.293 0.289

Example 6 0.93 0.290 0.284
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to about 730 nm than Comparative Examples 1 to 6. Consequently, it is possible to reduce a phenomenon in which the
reflected light is viewed as reddish by the user in case that the display device DD (FIG. 5) including the anti-reflection
member AR (FIG. 5) having an SCI reflectance of about 0.6% or less with respect to light having a wavelength of about
710 nm to about 730 nm is viewed from the side.
[0116] The electronic device according to an embodiment may include an anti-reflection member having a relatively
high reflectance with respect to light having a wavelength range of about 350 nm to about 370 nm, and therefore the
color of reflected light reflected from the electronic device may be controlled to be neutral black. In case that the color
of the reflected light is controlled to be neutral black, interference between the image provided from the electronic device
and the reflected light may be minimized. As a result, the display quality of the electronic device according to an em-
bodiment may be improved.
[0117] An anti-reflection member of an electronic device according to an embodiment may have a high reflectance
with respect to short-wavelength light and may thus have excellent display quality.
[0118] Although the embodiments of the disclosure have been described, it is to be understood that the disclosure
should not be limited to these embodiments but various changes and modifications can be made by one ordinary skilled
in the art within the spirit and scope of the disclosure as hereinafter claimed.

INDUSTRIAL APPLICABILITY

[0119] Recent display panels include different types of light control patterns depending on the pixels to generate color
images, so that the viewing angle is wide and the color reproduction is excellent. On the other hand, in the display panel
including the light control pattern, the reflection of external light on the surface of the optical control pattern may occur,
resulting in a decrease in the display efficiency of the display panel. Therefore, by adjusting the transmittance of the
color filter at the peak wavelength of the light provided by the light source, the light transmittance in the adjacent
wavelength range, and the half-width below a certain range, the present invention provides a display panel with improved
color gamut while optimizing the transmission efficiency.

Claims

1. An electronic device comprising:

a display module; and
an anti-reflection member disposed on the display module, the anti-reflection member having a Specular Com-
ponent Included (SCI) reflectance in a range of about 4% to about 7% with respect to light having a wavelength
in a range of about 350 nm to about 370 nm, wherein
the anti-reflection member includes

a base layer,
a hard coating layer disposed on the base layer,
a first optical layer disposed on the hard coating layer, the first optical layer having a first refractive index, and

a second optical layer disposed on the first optical layer, the second optical layer having a second refractive
index that is smaller than the first refractive index.

2. The electronic device of claim 1, wherein a thickness of the first optical layer is smaller than a thickness of the
second optical layer.

3. The electronic device of claim 2, wherein

the first optical layer has a thickness in a range of about 80 mm to about 90 mm, and
the second optical layer has a thickness in a range of about 90 mm to about 100 mm.

4. The electronic device of claim 2, wherein

the first refractive index is in a range of about 1.4 to about 1.7, and
the second refractive index is in a range about 1.0 to about 1.3.

5. The electronic device of claim 2, wherein a sum of the thickness of the first optical layer and the thickness of the
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second optical layer is in a range of about 170 mm to about 190 mm.

6. The electronic device of claim 1, wherein the anti-reflection member has an SCI reflectance in a range of about 0%
to about 0.3% with respect to light having a wavelength in a range of about 450 nm to about 470 nm.

7. The electronic device of claim 1, wherein the anti-reflection member has an SCI reflectance in a range of about 0%
to about 0.2% with respect to light having a wavelength in a range of about 540 nm to about 560 nm.

8. The electronic device of claim 1, wherein the anti-reflection member has an SCI reflectance in a range of about 0%
to about 0.6% with respect to light having a wavelength in a range of about 710 nm to about 730 nm.

9. The electronic device of claim 1, wherein the first optical layer includes zirconium oxide (ZrOx).

10. The electronic device of claim 1, wherein the second optical layer includes hollow silica.

11. An electronic device comprising:

a base substrate;
a circuit layer disposed on the base substrate;
a light-emitting element layer disposed on the circuit layer;
an encapsulation layer disposed on the light-emitting element layer;
a light control layer including at least one light control member, the light control layer disposed on the encap-
sulation layer and the at least one light control member including quantum dots;
a color filter layer disposed on the light control layer; and
an anti-reflection member disposed on the light control layer, the anti-reflection member having a Specular
Component Included (SCI) reflectance in a range of about 4% to about 7% with respect to light having a
wavelength in a range of about 350 nm to about 370 nm, wherein
the anti-reflection member comprises:

a base layer;
a hard coating layer disposed on the base layer;
a first optical layer disposed on the hard coating layer, the first optical layer having a first refractive index; and

a second optical layer disposed on the first optical layer, the second optical layer having a second refractive
index that is smaller than the first refractive index.

12. The electronic device of claim 11, wherein

the first refractive index is in a range of about 1.4 to about 1.7, and
the second refractive index is in a range of about 1.0 to about 1.3.

13. The electronic device of claim 12, wherein

a thickness of the first optical layer is smaller than a thickness of the second optical layer,
the first optical layer has the thickness in a range of about 80 mm to about 90 mm, and
the second optical layer has the thickness in a range of about 90 mm to about 100 mm.

14. The electronic device of claim 11, wherein

the first optical layer includes zirconium oxide (ZrOx), and
the second optical layer includes hollow silica.

15. The electronic device of claim 11, wherein the anti-reflection member has an SCI reflectance in a range of about
0% to about 0.3% with respect to light having a wavelength in a range of about 450 nm to about 470 nm.

16. The electronic device of claim 11, wherein the anti-reflection member has an SCI reflectance in a range of about
0% to about 0.2% with respect to light having a wavelength in a range of about 540 nm to about 560 nm.
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17. The electronic device of claim 11, wherein the anti-reflection member has an SCI reflectance in a range of about
0% to about 0.6% with respect to light having a wavelength in a range of about 710 nm to about 730 nm.

18. The electronic device of claim 11, wherein the light-emitting element layer comprises a first electrode, a hole transport
region, a light-emitting layer, an electron transport region, and a second electrode that are sequentially stacked
each other.

19. The electronic device of claim 18, wherein the light-emitting layer emits blue light.

20. The electronic device of claim 19, wherein the light control layer comprises:

a first light control member that converts the blue light into red light;
a second light control member that converts the blue light into green light; and
a third light control member that transmits the blue light.
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